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= (54) Title: NORBORNENE-BASED RING-OPENING POLYMERIZATION POLYMER, PRODUCT OF HYDROGENATION 
^ OF NORBORNENE-BASED RING-OPENING POLYMERIZATION POLYMER, AND PROCESSES FOR PRODUCING THESE 

g (54)SI?a(D«»: y;U7p;u*^>^BIJlM^». y ;U7K;u^>SBBSS^i**m^b!Kl&t;-€-*t€)<DSat*54 

(57) Abstract: A norbomene-based ring-opening polymerization 
polymer which in the molecule has repeating units represented 
by the formula (1): (1) [wherein R^ represents Q; R^ represents 
Q or C(=0)R^; R^ represents Q or C(=0)R^; R"* represents Q or 
X-C(=0)R''; Q represents hydrogen, a Ci.io hydrocarbon group, etc.; 
R^ R^ and R'' each represents hydroxy, Ci.io alkoxy, etc., provided 
that R^ and R' may be bonded to each other to constitute oxygen, 
NH, etc.; X represents methylene, etc.; provided that when R^ is 
(T ) Q, then R^ is C(=0)R^ and R* is X-C(=0)R^ and that when R^* is 

Q, then R^ is C(=0)R^ R^ is C(=0)R^ and the configuration of R^ 
and R^ is trans; and m is 0 or 1] and which has a weight-average 
molecular weight as determined by gel permeation chromatography 
of 1,000 to 1,000,000. Also provided is a product of hydrogenation 
of the nori>omene-based ring-opening polymerization polymer. The 
norbomene-based ring-opening polymerization polymer and the 
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hydrogenation product are excellent in heat resistance electrical properties, etc. 
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(57) 




0) 

i^fp. RMiQ. K^i-XQXi-iC ( = 0) R = . RM^Q3?.(*C ( = 0) 
RMiQX«X-C (=0) R'^^-To Qi-tTi^mm^Xi-i^^ 

j^^^ 1 ~ 1 0 (Dr>'V='3f v'/wS^^Sr^-To ^fc. R«S.tJ«RM:iav^ 

S^Sr^-f-o -tabs R';6SQ<Di:#. R C (=0) R^-C. Ti^oR" 
«X-C (=0) R'T'fct?. R-dSQO^^. RMiC (=0) R^ 
RM-iC ( = 0) R^T?, TS^oR'^a; rM* h ^ >><.<o{4SlJ:ib2>c 

0 0 0~ 1, 0 0 0, 0 0 0 "Cfc 5 / >'^^i</l^^>'5^^alfi'&^*:^ wO 
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P^fi'^'r^::i:^^:J;or#5^^fe/6S^^3^-CV^:5 (^KFPgHSs 0-5 8 2 0 0-^ 

i^<2^j0g 60-43365 ^<iM. Polymer Vol. 39, Num 
ber39. No. 5, ppl007-1014, l998^^Macromo 
1 e c u 1 e s. , US 3^, 6 2 3 9H. 2 0 0 O^Jfeif) □ 

8, 9'aoi^;^}cWtl^^fiifeS^ LT^-rSx h ^i^i!' n Kxir^^lg^, 7« 
6 2 6 wo 01X42332 ^<kWSi^') » 
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-SJ^ife ¥ 5-9 7 9 7 8. 2001-139776) ; ^/UTi^l^mM 

mrJ\^=i-Mm-r^:^^ (#W¥l 1-130843) ; ^fc J;oT$g5tU 
^»i^^^J!jP;i^:^ (*fc«Apr/i-=i-/i-:$>i^) 't^lMt^'^'^mxh'O ^ i¥M 

<x m.^^it^ifim^'^Z.bafi^hfhXyr^^ (^J;t«. Ma c r omo l e c u l 
es, ||33#, 6 2 3 9-6 248M, 2 0 0 0^. Polymer. US 9 
m, 1 00 7-1 0 1 4M. 1 9 9 8^5^i;af)„ 
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/0^< UT7^^§g(7)^l(cJ;tbJ^, ^ (1) 
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(1) 

i^^, RMiQ^^U R^fiQ^fcttC (=0) R^^^U R^«Q*;fcf^ 
C (=0) R*%^U R-^f-iQ^l/t^X-C (=0) R^^^i-„ 

m$ tlTVNT t> J; V^J^^^ 1 ~ 1 0 (D;^'fli7XmS^^i-o 

fc(*NR« (R« 7Xmm^> 7)cmS*fc{ieit^^c:^bTV^T'^>J:V^^^^ 

1 ~ 1 0 co^^kTK^^. -^^^ 1 ~ 1 0 (DT/v=i^i^^i^m^ti\-tmmm i ~ i o 

ei^S^^^ L-cv^x% 1 ~ 5 (DT/u^u^-m^m-to 

fcfcU> R^;eiSQ(Z)i:^, R^fiC (=o) R°-efc«9. id^oR-'^X-C (= 
O) R^-efcSo R^30SQ(Z>^#, R^fiC (=0) R\ R^^SC (=0) 

oo~i, 00 0, QQOX^-^bz.h-km^h'thy ji\^if-f\^^'^i^wm^n^m^ 

^(^ (A) - (C) <^5V^-ftb*^-efe?>O;5S0^UV^o 
(A) ^ (2) 
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r/ J C(=0)R« 



C(=0)R^ 
(3) 

R\ R\ R^ R«:feJ;t;«mt*mflBil^Clt5fe=Sr^b. ^:C (=0 
) R^-^m^ifl^mt^: C (=0) R«'X?^$tt5Sfi h7V><>0'tfcglJ:feS 

(C) ^ (4) 

,CH=CH-V- 
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(^4^, R\ R\ R\ R\ X*5j:tJ«mfitifiai:I^CS*^^i-o ) -vm^ 

jgU^-fedS. tfllB^ (4) tfO^: C (=0) R« t?^$tbSSdS:n^y>ia(C*> 
2t:|iBJ(^)||2{;iJ:tL(i. ^ (5) 




(5) 



(a) ^ (6) 




(6) 
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(b) ^ (7) 




•vm^ti^^t^: c (=o) R« •t?^^tlSS^i^7>';^<o^s^-feSo ) 

(c) ^ (8) 



X \ / — V 



X C(=0)R^ 

C(=0)R^ 

(8) 

(^4'. R\ R\ R\ R\ X:i3j:t>*mfittrlB^lt!C^t?fe^«i-o ) "C^^ 
^tbS/zl'^afyW^^V^^Sft:^ L-Cs BUlB^ (8) 4'<^i^ : C (=0) t?^ 
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"Sikf. ifmm-c-^^^x^ 1) J jv'^^/^^'^^^'^m^^'^'^. 2) yyv^/v^v^ 

1) y/vj^^/v-^^^mM^m-B'^^ 

00, 0 0 0-CfeSCii:%#^^i-So 

tlrlB^ (1) tf's RM^Qtr^U. R^^tQ^^tf^C (=0) R^^Sr^U> R' 
ItQ-^t^iitC (=0) R^^^U. RniQ^;fe{iX-C (=0) R^^^-fo 

fcfib. R2;dSQ(D^:#. R^f^C (=0) R^TfetJx /6>oR^|j:X-C (= 
O) R^-CfeSo -^tl. K*t^Q(Ot%. K^i-XC (=0) R\ R^(*C (=0) 

R^-VhV. *^oR2^R3{*h7^^:^<7){iSJcfeSo 

mm 1 ~ 1 0 (Dmt7i^m^<omt7i^m^t vxu. m:^i'^. ^mm. i ~ i o <7)r 
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f/vSv y:/i3if/vSs n->^^f^/ws. ^y;^^/!^^. s e c~zff-ji^m. t 

e r t-:ff-/um, n-^:y'^/l^^^ n— ^ 

n— ^:7"^/VS> n-;e-i57^/l^S. n-y^^V^s n-v'^V/V'ST'.f:^' 

y b =¥i^y ^/vs, h :3ee/^ ^/v^, 2 - y h =3s^->j^5^/1'S, 3 - y h^i^ 

- y 3 - y ^/W^^:^'^' n tv^s, 4-y ^/v^^-^e-T^^/v^j^c 

^/v-r 5 y y 5^/^-*. 5;>rn^/Lr ^ y y ^/^S. 2 - e^y ^^/i-r ^ y ^^^/vS^e 

::e-t3 y =5^/1^^, ^ xxu:^=$-]iv^^ :/ti^y^/wS, -:;^:7/v:rny v^^j^n 
ny^/PS, t^7/V;^ay^/V^, b y :7/i^;^n y ^/vSs h U n n y -^^/vg 

3 ~ 8 ix^ n T}\y^/vm<O^W-m h bT«^ ^^^n-:fx2 2 - ^ n n 

^/vSs vi^^iy;V^^ 4 — y ^/WrJ^ 4 — n a Vr^' 

i3:7 3ic=i;wS, 2-:i^nn y'ar^/vS, 3-y 2, 4-i^y 
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Mo -s^s -^y^nm^^^mir^'Mmm^^x:^^^rz^i^m,^ti.xi^. mibq 
:z:ixR^ 7}<mm^. 7Ki^m. m^^^^i-x\^^xh xv^mmiki-- 1 o 

(omtTi^^m. m^Wc 1 ~ 1 0 (DTJv:=i^iy/um'i^t^i-t^^Wi: 1 ~ 1 0 (n>r}v-=3. 

c tVVSs ^iVZfn tr/VS. n sec —'f'^fV^^ ^ VZf'f^^V^^ 

tert— n-^^'^/l'S^ n -^=3rv'/^^^ n-^:7°^/^S^ n- 
^/VSs n - / :=^/WSs n t^/^^'^t ^OT/V'^J^/W^ — ^'iJ^ a tVl^S 
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, 2 - T ^ K:3^^/VS. 3 - T ^ K:/i3 l^/V^, 2 - ;^ /V:^; h 3 - 

(Cr^ r* ) „ -t'^$^x5St?&So ^tfs r V l:i^m®-7-t-J^'^U 
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TIB(55 (A) ~ (C) (D\,^-rM>'C^^i>(Dimi^l^^\ 
(A) ttflB^ tfllB^ (2) -e^^ttStiOT? 

^mm^^ fci-^mmm^^ u^^^ v i ~ i o (or/i^'^^^^mx:^ ^ h mm-^ 

> T^^m. f^i^-^s ^h=3{^V^^.Cif<^T/W=i^v'^^«T?fe^'b<^:dS0 

* u < , r ^ > r * ;etu-=etuas: uttk^jie^^ fti-immwc i ~ e or/v^ 
(B) ^la^ (1) xm^ti^m^Mv^mK mm^ (3) x*m^fi^-h<Dx 

tfrlB^ (3) lc:*3VN-C. R\ R\ R\ R«*5 j;t;«m}*BtllBi IUCS^fe^* 
•to 

^*u<. m:)7t^7mm^xh^h<Di>mim'^i^^\ ^fc. r^ *5J;d^r« 
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*/c, ^ (3) ^: C (=0) R^-^m^tl^mt^: C (=0) R^-C 
(C) IfflB^ (1) T'«$tt5^«95gUm&:0S. IfllB^ (4) "C^^ixS ^>0-t? 
^ (4) . R\ R' . R'. XfcJ:t>'mt*ttflBi:llICS5fe^^i-o 

^fc. ttrlS^ (4) tiflB^ (4) ^(D^: C (= 

L<> 1~8 0%;OSJ; 9^^^ 

1. 000-1, 00 0. 0 0 0. ig^^b<«3. 000~500, 00 
0^ J:?)iJf*L<fi5, 0 0 0~5 0. 0 0 0-Cfe?)o ttrlBM^JI'&fzl^t^E*^ 
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i^^^ft (Mw) ?f,V' ^^^—^^-^y^^y^^-^y^'yy (gpc) 
(1) 

<D^')ti:^<0'<i^^\\ m^\^. 0\ B t in Metathesis and 
.Metathesis Polymerization (K. J. Ivin 
and J. C. Mol, Academic Press, San Diego 
1 9 9 7) fcSB*fe^ttXV^S J; 5 5fet)<^*S^ffi-e#So 

ttriB ( i ) ^"^^^ Mo B r 2 . Mo B 

ra . MoBr4 . M0CI4 ^ Mo C 1 5 ^ Mo F 4 . Mo OC 1 4 ^ MoO 
F4 s fS:}£(n>^^)^f^y^^'^^>'\^^ > WB r 2 ^ WC 1 2 ^ WB r 4 ^ WC 1 
, , WCI5 . WCle . WF4 ^ WI2 s WOBr4 . WOC 1 4 ^ WOF4 

. WC 1 4 (oce H4 c 1 2 ) 2 tj:if(D^y^:^Tyy^^^^yitm ; voc i 

3 , VOB r 3 fj:t'(Dy<-ri:^^^^^ti^yihm ; T i C 1 4 . T i B r 4 ^3:^(0 
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5^/wxX>? n y H\ b y ;^i5' ^^/i^xXVa ^ Kx b P ;e-:5'^/^xXT-r :*-i5^-r K 
. ^Jzf^jv:^X^Jyx2]) K. i;?y^/v;;^X^^^ n y e;?>^^/i.>^Xi?yG ^ K 
. i^:/^y^;^Xs;?T-Y;^-iJ^'< K :?^^/^xX h y :7d y :7^^/^x^x> y ^ n 
y K. ::/^/i';^Xhy:;fD^ i>zf^;v:^XYy)T^ K/jr^o^axX 
7<^/wy^>j7A, m^/uy^ij7A^ n-y^^/i-y^r^iN, sec-:/^ 
/I'y^rj'A, 7 3^::^/^y^r>i>,;^^(^:^;^y=fL^2N'fb#4fei ; n h y 

:7'n ^ h\ t p y r y — /w^j^^e/ij? n y K?fe 

— h . h y '^JV'r h 9 =3rX (x-?— rcri/v) ^j? ix- h ^<©^^xj> 

tul3(ii) c^jS^^m4 ~ 8 ;^S#^>^-;^/i-^:x^^j5*^i: bT«. 'eaj;t{^. 
i5':/i/^x-7^i/r/udey-7*^^#:^^^ :^7*:/T/^d^y7'>mM^. 

Bir|Bi5'>'i/;^-7^^^r/l-df-y-7*i/^#:j5ij^c^:i,#:M^LTf^. W (N-2, 6- 
P r ' 2 Cg H3 ) (CHBu* ) (OBuM 2 , W (N-2. 6-P r » 2 
Ce H3 ) (CHBu' ) (OCMe^ CF3 ) ^ , W (N-2, 6-Pr • ^ 
C« H3 ) (CHBu* ) (OCMe (CF3 ) ^ ) ^ , W (N-2, 6-Pr 

16 
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SCeHa) (CHCMe.Ph) (O B u M 2 s W (N- 2 , 6 - P r ' 
2 Ce H3 ) (CHCMeg P h) (OCMeg CF3 ) 2 x W (N-2, 6- 
Pr ' 2 Ce H3 ) (CHCMea Ph) (OCMe (CF3 ) 2) 2 ''^if^&S^ 

^y:/7^^^T/l-^y7*>'lif#:i5*^K<^A^*:^J^L.'^f*- Mo (N-2. 6-Pr 
« 2 Ce H3 ):'CCHBu* ) (OBuM 2 . Mo (N-2. 6-P r » « C 
g H3 ) (CHBu» ) (OCMea CF3 ) 2 ^ Mo (N-2, 6-P r ' 2 
Cfi H3 ) (CHBuM (OCMe (CF3) 2) 2 - Mo (N-2. 6-P 
r ' 2 Ce H3 ) (CHCMeg Ph) (OBu* ) 2 - Mo (N-2, 6-P 
r ' 2 Ce H3 ) (CHCMea Ph) (OCMe^ CF3 ) 2 ^ Mo (N-2 
6-P r ' 2 Ce H3 ) (CHCMeg Ph) (OCMe (CF3 ) 2 ) 2 > 
Mo (N-2. 6-Pr' 2 Ce Ha) (CHCMe2Ph) (BIPHEN) 
. Mo (N-2, 6-Pr ' 2 Ce H3 ) (CHCMeaPh) (B I NO) ( 

THF) f■^H:^m^fibi^h^o 

Uz=.^M.r^l^^Vy'l^^mm<DMcm\tVXit. Ke (CBuM (CHB 
uM (O-2. 6-Pr ' 2 Ce H3) 2 . Re (CBuM (CHB u * ) 
(O-2-Bu* Ce H4 ) 2 . Re (CBu* ) (CHBu*) (OCMea 
CF3 ) 2 ^ Re (CBu* ) (CHBu* ) (OCMe (CF3 ) 2 ) 2 x R 
e (CBuM (CHBu*) (0-2, 6-Me2C6H3) z ^J^if-^m^f^ 

j.|5^pj3^ p r ' «^ y^u }f;vm-^. B u t e r t -l/^/^S^x Me 
Ph}*:7^=/VS^. BIPHEN}*. 5. 5' . 6, 6' 
3' -v^-t er t-:/^/V-l. 1' -t':7^:=/V-2, 2 
' -i^^^i^S^. BINOf*. 1. 1' -i^-^:7^/V-2. 2' 
Sr, THFJ^x h7 t Ki3':7 9>'tr'=e^x-=?tt^i"o 
yi.7-^i^A;i;/v-<>'^#:M^^cO:ir#:Mi: U-C«. TIB(^^ (I) *fc?*^ (II 
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^" ' ^ 10 



L^-^l ^R^° L^^L R 

(D (H) 

^ (I) :j3a:tJ^ (II) =CR« ° feJ;t)^=C = CR« R^ ° fi:. 

:h.^^U-C7K^J[^>^=-. ^fct-i^-^n<^^'^-J^d^. ^^Jf>^. ^^M^. U 

ttrlB^ (I) *5J;TJ5^ (II) {^*5V^-C. Tc^:^V (^^:^V) &iB^4^L^ . 
. :7 5/^l^^. it^i^^^. aT^mM^/jrif^^Nc^^^-m^; 
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m. ^:^-7^iym. f-^=^-'r;vm. ^^i^^b-^^^ ;a-v-7xfvms -ry->^T=^ 

) ;Vy^:=.pJ^i;^^xi^) (1, 3 v^'^^/W ^ ^ y v?V- 2 y 

) (3_;^^/^-2-r'7':i/- 1 — fyx» (hy->'i5'i3^>'^/v^^7xr:/ 
) y H\ ^^i^y^^V (1. 3-i^7« v^^/^-^i5^^l: Kn-< 

^-X-f ^ /V- 2 — f y T'i^) ( b y 13 V/V:^; ;^ 7 ^ V) ^'Ux^^ 'J' 
J^t^^u]) ^Vt^y^^V [1, 3-e^ (l-:7rn;=^/Vai^7V') -4— 
y ij ^_ 2-^ y y^^-] ( v^i^' n-^^->/V7l^^:7^ >') /Vr = '>Ai^^'n y 
Ks ^Vi^y-ri^ (1. 3-t^75 V^/V-2, Kn^^^XxT SliJ'VW^ 

-2->l'y7^V) (hy->iJ^n^'3fi^/V2i^^-7^>') /V'V^i^e^Ai^tJ' n y b\ ^ 
i^i^^y^^V ( h y i/iJ^n^df-iz/v^j^l^^ » (1, 3, 4 - b y :7 3i:=/V- 2 
, 3, 4, S-v' h^t: Ko-lH-1, 2, 4 - h y T^^— yV- 5 — f y 
) /V7^^t>i>.i?i^a y Ks (1, yT'o tVv-^^Sf^lM; t°y 

^7 A i^ij' pt y h\ ^ vi;^ y ( i , 3 - i^^/v^ ^ ij^y' y 2 —y y 

T^^v) If y i^^^/vx^ i>. a y K. ( 1 , 3 - v^7< ixg^/W 3: y 

2_^y-7?i^) (2 -73i=/VJ^^y (by v':J^t2-^=^i^/^2}^^:7^>') 

/l.7-;=:e7i^i?i^C2y b% (l, 3 - 4 — f ^ iJ^)/ y V- 2 y 7^ 

1^) (2— 7rn:^/V3^^y x:/) ( h y i^:?' i3^^i/7vsj^;^7-r V) jvj-^^'^j^ 

V) /U'7":=:!>Ai;?iJ7ay b\ (3-^^/v-2-:7'7"^^-i— r y^^i^) fc'^ ( 
h y >>':5'l3--i:x<5^/^7}^;;^7-c>') /i-t'^iJ'Av^^ci y hV^^© 2-o<d4' 
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( 1 , 3 -^;?-f y T'n 4 ^ iJ^y y 2 — r y -t^'::^) /vt"^ <J7 A 
#ilB^ -(II) -t?^§tbS#tMb-^%t bXft. ^?!l;tJ^> (1, a-v^^v-^/v- 

^ y i^:/- 2 y -t-V) <:7a^^}\^\f=- v fi^) ihv->^ xi^^^yfv 

;j>;^:7w':/) /V7"^i>Ai^^i=t y Ks (t -r/^/v-if^y-r^-) (1, 3-^:?^ 
y \£)V- 4 — < ^ i5^>^ y 2 — r y ( b y i/^J' n^v^/WT^c;;^ 7 ^ 

I/) /i^x^fJ^Ai^i^ n y K, (1, 3 -v^iXi^ n^:^>>-/^— 4 — f^iJ^y^y 

;y_2-^ y -7^:/) p^3i=^yHf:=^y^V/V7^:^f>Av?j5'a y Yf^^f-ii^m-ih^^ 

o 

■fiaj^ff> Org. Lett. . 1 9 99^. 
953 Tetrahedron. Lett. , 1999^, :^40 

^.2 24 i^fiiE\z.^n.^Mtj5m^^-oxm^-r^^b-m-^'^^. 

^*:= 1 : 1 0 0~1 : 2, 0 0 0, 0 0 Os b< J* 1 : 5 0 0 ~ 1 : 1 , 0 

0 0, 0 0 0, i:«9^f*b<«l :1, 000~1:500, OOO-C^So 

(2) 

h\^X. (a) ~ (c) <7)V^-fn/i)^(7)#»fr^ffiV^5(Z);6S^^*UV^„ 

(a) ItlS^ (6) T'^$^^^^*^: 
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^ :/ - N - ( 1 - 31 h =35. c/;^ n/p) jc^^u^ ^ Kft:&P#^'fc ^x)s^{f b 
(b) gria^ (7) ■e^§^^5m*#:: 

t&IB^ (7) -e^^tbS^b-^i^fi^ ^: C (=0) R= -e^^HS^t^: C 

?'^#^<DiC#:iae?lr^1-^ y /U'7}^Vv^.i/m¥*#^f4fi'^-Kfc;:t4/5Sii5 < , c (=0 

) Stc (=0) R« sov^i*tl.^*— :3^^fc^ffl:^<z>S;5S;^;yP7^?drv'/^S"e 

(O^WS^ h UXf:i. 5-endo-6-exo - S^;^/^^}^^^/- 2 - / /W/J^VV^ 
5— 5-e n d o — 6 — e x o—^J%>Vi!^^Z/—2— J JV^f\^^"y 
, 5, 6— e^^"^/!^— 5 — e n d 0-6 — e x o —"i^-^ J\^^^V— 2 — J JVi^i^ 
^lyfi:}£<i:)2^(DiO ^ /Vi;^?V^yW^W^ ; 5 — e n d o 

—iJfVa^^i/— 6 — e X o — ^ hdri/;i(7/^2j^':=^/^— 2 — / /V^K/l^^ ^'s 5 — e n 
d o — 6 - e X o — m bdf^V:;^/^:^?^/^— 2 — ^ 5 — 
end o-:357/V#=3r>:/-6 — e x o — n — ^T'n 7j?d^^V;i^/^7j^^/V— 2 — 
^^^-^ 5 - e n d o 6 - e x o --T y T'o 2 

-y /V-Tj^/V^ 5 — e n d o — J^/l'Ji^^i^— 6 — e x o — n — h ^->';^>'l'J}^^ 
^/V— 2 - y /V5ii<>'^^>'> 5 — e n d o — 6 — exo — ter t — 
y' Y^-ylJA^f^^^fi^— 2 — y /i^^/v^l^i/^ 5 — e n d o — 6 — e x 
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o — p< h^i^;^ hdri/:&7V7}?=/P'— 2 — / /V'^^l^:^:^^ 5 - e n d o 

6 - e X o — p< 'f-JU=^:t?^ h ^iy:fyyU:^:=.y>]y— 2—y 5 — e n 

d o -:*/U#dri/— 6 — e X o - v'pf ^/l^T 5 7 p< h^i^^ 2 — y/V 
5 — e n d o — J^/W^^i/— 6 — exo — hy 7/1^:^-13 ^ hdc^i^;?;/^ 
/l^— 2 — y^^xJf/l^^V, 5 — e n d o — :^7y^2j?^->'— 6 — e x o -S^t^' 
V^/V;^-df- i/';^; /V:^ z^yV- 2 — y l^^ 5 — e n d o e - 

e X o~ya^y^-y:;fj/U:^:=^^U— 2— J }Vi^?V^l^^ 5 — e n d o —iDV-^^'iy 
-- 6 - e X o 2- / j\y^jv^iy^ *3 j:tJ?::tLfe<D 

5 — endo — 6 — exo — i^^^ h ^^f- 2 - / /VJj^V^;|i>'^ 5 — 
endo — 6 — exo — h dE-i/;^/^^;:!/^— 2 — / 5 — e n d 

o—:^ V^^/-)3 jV'^=-;v— 6 — e x o -rn h:^->;«;/^jJ?:=^/V— 2 — y yVjKv'^;^ V 
^ 5 — endo— 7^ Y^l^lo iVH^z^fV— 6 — exo — tert —zf h ^ v';^/^Jj< 
=-?V-2-J jV^jV^-^ly, 5-~e n d o-e-e X o-i;^^ (n -:7"ti i^;;(7/^ 
jj^crz/V-) - 2-7/1^:4^7^;^^^^ 5 — e n d o — 6 — e x o -i^^ y :7^nsK=3^v';^7 
/Wj}?zi/lx_2-//V>4?/V;^;V, 5 - e n d o - 6 - e x o ( n -- ■;/ b ^ e/:^7 
/V-sKcn/l-) - 2 - y /k4tV^^>', 5-endo-6-exo-v^ (ter 
K ■^^y)J —2-/ /^Tjf/U^ 5~endo — 6 — exo-i^ V 
^i^;^ Y ^l/:^ /\y^=^;V) - 2 - / ;V^;V^ly^ 5-endo-6--exo-v? 

^/l'^;^-^^ h ^i^:^ JV'^:=~/V) —2- J jVa^jV^l^^ 5 — endo-6-e 
X o —i> {^J:^ '^;\yT ^ / ^ V^l/lo f\'i!^::=-;V) - 2 - y /Wjjf /V-^ 5 - e n 
do-6-exo-i^ (hV "Z^/Vi^x^ y dri^;&/V'Jj?:=^/l^) — 2 - y /VxK/W^:/ 
^ 5 — endo — 6 — exo —^i/"^ n^l^'^/V:^^^^:^ ;V':^::=.;V— 2 — y /VJj? 

5 — endo — 6 — exo —%>y3Lye^i^:^;V^=^jv- 2— J /V^jV^ 

(c) Bir^^ (8) -e^^tb-S^a^:: 
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(2' -:^7>'VJj^^v') ai^/W- 2-7/l^:^VV^>>'. 5 -;*7>'V7}^''^ 
,y_5_ (3' _;j57/W3}?d{-^') :;?'citf/V-2-y/V:^/V^>'s 5 — :^;/^2}<'¥i/- 
5 ^/^- 6 - P« ^/l^-- 2 - / /V-JJ?/!^^ if <D;^7/l'/}?>'^S^ 2 

- y /V-Jj^/V^^-. 5 -;«77V#>^^- 5 -31 h ^^yj^/WJj^::^/!^^ '^^/l'- 2 - / /l^^' 
^^^^ 5 5 - n - ^/V- 2 - ^ /^^V^ 

5 _;^7^i^;^dei^_ 5 — r y >^ci^ds^i^:*/V/J^::^/^;<'5^/^- 2-//v:^/v;t- 
5 5 - n - h 2 v. 

5-;{7;l.;^?^V-5- t e r t - >^ b^'>;^7/VJj^'^/V7^ ^^l— 3 - / ;V:^j?/V^>>' 
V. 5-;?7/J-5}?^5^-5- (2' -a^Y-^l^-^JV-^^^/V) ai^^/V— 2 /VtH/V 
5-;t7/V7j^>i/-5- (3' -7^ :raH'7V-2-//v 

5 bd^vi^/VJl^^/V'- 5 -;i&/vjj?'af^->p« 2 - //v^Vv^-:^. 5 - n 
-7"n7j^^v';«7/V>ffn/W- 5 ^/V- 2 - / /W^l?/^^ 5 V 

:7"t3zK^-:/;«?/V'#— /i— 5 -:/7yi-^^-y?^ "^jv- 2 - / /^^V^^> 5 - n 
hdeV5t7/V^^/V- 5 -iJ}\^-^^^y:^ '^J^- 2 - y/VJ3^VV;^V. 5 - t e r t - 

:/^df.e/55;/v>J?ci/v-5-;^;/V/j?de^^x^^/^-2-y/^:^/^^i/^ 5-^ h^^^ 

5 - (2* -•^?V-m^i/^ :z.^)V-Z-J )Vi^f\^^y^ 5-:3^b^ 
i^;57/V7}?:^/i — 5- (2' ni^/v- 2 -7 /v^J^Vv^V'. 

^ViJ?\^if-=^f\^-^- (3' -:i(7/P7j^'^iX) T'ntVl— 2-7/t'7i</^-^^>. 6- 
:nhde^y^/W7j^=i/V-5- (2' :/t3 tT/P- 2 - / /V'1^VV'^>'> 

].-^.>;t;;w,}?^/v-5- (4' —)jjv-m^^y) •:/^/v-2-//V3i?/v:^v 

7}?n/V- 5-;^ h^^/';57/U2Hc:^/V^^>'V- 2-y>'V#Vv^>'> 5 h =3?^i/:*>'^ 
j^ri/v- 5 - h ^/l — 2 -y V. 5 - b 

22 



y/O 03/085025 



PCT/JP03/04392 



ci:^f^iy:3&>'V^^=^/^-5-^ ^d^^v^:^/V7i?:::^/^7«^>'^-2-//^*Vv;^>'^ 5- 

5-tert-:/h d^iX;;&y^7}?=:/V- 5 - 7« h deix;^/^^^::!/^^? ^/I^- 2 - / /V- 
^f/V;^^'. 5-7« h^^>;{7/V^-r:^/V-5- (2' ^^^^ 
-2-//l'3J?/^^i/s 5-^b^i/:!57/V2i<:=i;V-5- (2' fdfv/;^/^:^^^ 
/V) :n^/V-2-//V;3?/V;!«iV, 5 b^V:*>'l^^— >'^- 5 - (2' -::^h^ 

i/;t77Vj3^:=^;v-5- (3' b^i-^:*/^^^/^) tW- 2 -//v^nVv^:/ 
^:C (=0) R« -e^^:h.'5«;05:i:^yfS:{;ifo§#*#:^. 7 0^/1-%^^*^. 

(3) yyW7i?/v^:^mm*f*:<DSi5t 




(9) (10) (5-1) 
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(5-1) It. V^a-O-^i^cxi^ (9) i^l^^^^it 

i^^iy^-^: K) . N-^^/W^=i W 5: K (1^7J^/V-3-^^w:^:^:{'v^ 

T/v^5^-#*PKf&-e#bnfc/>'V3l^Vv;^>^?^mft#: (5-1) v'i5^t3^v<?' 
(9) ^OT^-f-zv:^ • r/vy-f+^}n^^S^lcj:i9#5Ci^;?)5-e#S (TIB 




(9) (5-1) (5-2) 



ftllB^ (8) l^. ^: C (=0) R« "C^^nSSidS^^y^itC^fcS^ 

VN-rtb<^Kf&JJl*3VNT%. ^l^;Jfe^T^^:i^ i^^^.^^a-^h^ 
(5-1) *5J:t>* (5-2) X'^$tt§y/i'jJ^V^^:/^¥»#^^^^J^<^ 
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^ (5) -t?^$tt;5y/^#Vv;^.>'?^m*^<^2mi^Ji=Sr*a'^-t-S^>o-cfcoT 

^_ 2 - / /V7}?/V^ >^ 5 - 7 31 c=i/V- 2 - y y'VsK/l^^ 5 - i/i5^ i^/^ 
_ 2 - y /W3}?/W^ i/, 5 - n ^dE^-fec=i/V- 2 - / >'^ i^C^^ l=i 

1, 4-p«i?/-l, 4, 4a, 9 a --7^ h 7 Ki^ :7yV^l^>'. 7" 
h7iXi^n[4. 4. 0. 1^' ^. ^ ° ]-3- K7=-fe:^> 8-p<^/^X 

h^>>i5'n[4. 4. 0. l^" ^ » ] - 3 - Kt^^-^^x, 8-^^5^/1-7^ 

b7Vi5^n[4. 4. 0. 1^' 1"' ^ ° ]-3-K7"^r>'^ S-^i^Ut' 
>'7^h7Vi5^p[4. 4. 0, l^' ^. 1^' 1 ° ]-3-K7^"fei^f^^O«m 

2-/ /WTj^/V;^ 2 — / /v#/v^ 5 , 6 — i^;*/^^}? v^MtK^^s 
2 _ / /kyj^Vi-^ >- - 5 , 6 - l^m^ 5 8 - p« b b 

7iy^X2[4. 4. 0. 1^'^ 1 ^' ^°]-3- K-7^-&>'> 8-7«^/^-8-7« 
h:3ei/;(7/V^^/^-x b7Vi5^n[4. 4. 0. l^- ^. 1^' '°]-3-K7^ 
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f';vi^P h y 7« "f-jvi/^ ti^^f-^^, ac^/vi/^ n-^^ihv, 

^/V-J^c&^*<?53:;;^7^/V|g ; jJ'anT^t/VA, i;!^^ n tap? ^J? 1 , 2 -':?:J^ 1= 

^b< 2~4 5M*%s $Pj}3:^f*b< }i5~4 0fi4%-efe5o //i^^/v-^ 
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M^mM\-immmi-i^j:^^i!>K mn. - l o o 2 o o'c. u< 

5 0'C~+1 8 O'C. J;!3 0^b<fi-3O'C~+16O'Cs $^tc:0*U<tt 

o'C'^+i 4 o°c-efcao fi'a-B#W«> 1 0 o^F^-T?fe«9> 
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^ (by 73.zz/V7}>P^7^>') J^pgsf 7-2 9 2 9. #PB5F7-14 

9 8 2 3, Wm^l 1-109460. iRfW^l 1-158256. mM^l 1 
-1 9 3 3 2 3s <l#5g¥l 1-1 0 94 6 0 tj:}£\^'^m^thX\^^^JVT:=-^ J>^it 

-tK^. /N-7t^i>^/^^y:^. yN°9c^!J^A//<5^^y!^±s ^■^"^^^^7J^/T/^^'^ 
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§B-t?fe^o KJ^^ig-^f*. M^-10''C~+2 5 0°C. $?*U<f:i-10t)~4-2 

1 o'C. g;i5^^u<J*o'C~+2 0 o^T?fe^o - 1 0 t^7l5?^"e«Ki;&jt^^^ 

mno. 0 1-1 OMP a. $f*U<t:iO. 05~8MPa. J:«3^*l-<f*0 
1 ~ 5MP a -efc-5o 7j<*iE;^;as O . O l MP a 7(c^-t?f*7K^Yfc:3tS:dS3i< tj: 

b< J* 9 0 %&.±^7mit-t^ :i So 
(1) fiS¥:l^^^a 

maw^^* (Mw) tt. mmm-^i^-^tc^yi^mi^m^^^i- • ^-^-^^^-^^ 

aX- :J^T3->r b:/^:7-Y- (GPC) tC<fc «9?|iJ^U-C. Jj? P X^ Vi^m^ UT^ 
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(2) ^mmmit:isi:t^7mi^^ 

(3) S-a-^^B^ 

E^te'fW (%) ^tfXi^^n-^ bi/7:7^— (TDiil^lcJ: t9*J6fCo 

(4) :ff9:^m^MM 

y^^ Ymm (HftlB^ (6) IC*3VN-C. R^ *5j:t;^R' ^^StK^JE^^. Y^^imH. 

13 : t^jyp^v>»-:;^ji>'y-y w>^t 
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Kn:7 7^ (THF) 3 0 0§|S. mm 

m 1 x-m^ iXiJ^ a -o-^ ^ =' >^mm7mm\i^ ( c p d i a) son 

F<^THF^?^ (0. 162fi»%^t) 4. 5§B^AP^. ^0X,XS 

^iife^i2 5^f^->^pr4. 4. 0. 1^- °. 1^' ^ ° ]K7-^;^ -3-^>- 
^A^^UTs 7^h7i/^a[4. 4. 0. 1^' ^. 1^' i«]K7^:*-3 
-rc^^ (TCD) 10. 9^h. ly^n-<:y'^i^:r.iy (CPD) /^^^V^tl 
;jci^#*Pf2|5: (CPD I A) 2 1. 4$R -r-a^ : T CD/C P D I A= 4 

0/6 0 ) i:<7)?S'a'i^^fflv^^^^^^^ ^Jg^J i ^in^jcuxm 

itf^TCD/CPD I A=4 1/5 9 fiA^^Sr^^^* (Mw) 

1 0, 0 0 0-efcofco 

y 7^ v/i^T"- Ai^iJ' CI y K 1 . a a $is. *3 j;t;«ai^/nf cr^/v^— t"/^ i 

S^C^h/V^^^-l 3f|5JC^«fUfc7lC3^^tif&i^?^=Sr»3Us 7k^flE4. 5MP 

-r^mj^6^^^±\^mm^^f^o mj^^^^^\^^ ^^^^ 7 ox^xi2mmim 
^<tb. m'^m^^Ti^.mim^mito :L(Dh(D<Dm.m^-i^^'f-^ (mw) (^20 

0 0 0"e$>9^ 1 H-NMRJ:«9:;&/^2J?v^i^7K^^2i^5^^^^:^#$i^■rv^S 
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mmi^tvx. Th^-yi!'^i4. 4. o. i'* • " . • ^°]K7^:*-3 

-rn^- (TCD) 10. 9fPt. ^5tm-CWc:i>'i5'P^-<>'^^:^^>' (CPD) 

^ 3 W ^ K#*P^2|c (CPDII) 2 1. 2^ (^y-r— la^tS; : TCD/C 
PDI 1=40/60 (^/V'/^/V) ) ^<D^S•^#l^fflV^fce^^^*^ ^JS^J 1 t 

(Dm^m&l^iti-tTClD/'CPJD I 1=40/60 (^/PX-^E-yl^) . Mfil^^i)-^ 
* (Mw) Jil 2, 10 0-efeofCo 

J:bt{g'glli tf->^pr2. 2. i]^':/h-5-j^:^-2. 3--:^:fr/v #^lgM7X 

(Mw) «9, SOOXhofCo 

5 S-endo-e-exo - v^- 2-7 /l^ ^Vl^^ 7" h 

7->->^p [4. 4. O. 1^- 1^' ^ ° -\ -3-h^y' -^>'k(Dmm^M-^ 

mWmH^:^'7:^^^^m^. T^h^t Kn>^^>'8 7|FP. 5~endo-6- 
e X o-i^:5t;>'V3i^=^i>'-2-//V^VV^>'l 7$15s 7" h^iX^ n [4. 4. 0. 

5 ^7. io]_3_ K^-fevi 5§B> *3 j;tJ«l -^^-fe>"0. 16|?(5 
STttSiA/^ (5-endo-6-exo - v?;*7V7i<'3f. 2 - / yVjJ^/Voii^/'^ 
[4. 4. 0. 1^ • ^ . 1' • ' ° ] -3-K7^irVtt5i^ifc=5 

0/50 (^/I'/^/v) ) c i^^cv^-e. y^h^^ sm^m^vtc (i 

^•y) ^>'i^ij-7*v/vr;^!5'i^i^^n y Ko. 0 1 e^^Sr^nUT. 70t:-efi 
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Wi^m^) f*. (Mn) ;0S1 8, 9 0 0. a»^J^3>^» (Mw) 

;DS4 1 . 2 0 0 -CfoofCo M^i^'^fD^im^^i^i'i (5-endo-6-ex 
o_e;;;^yl.3}?d^e/_2-//l'3j?/V^-^^) / (7'h^'>':5''=' [4. 4. 0. 1 ' 

5 3^ 7 . 1 0 3 _ 3 _ = 5 QTy/ 5 0 (^/v/''=t/v) "Cs it52!^J4:5i 

^jfe-ga 6 5-endo-6-exo -i^jtl Jl'^^^^y- 2 - / /V^j^W^ V ^ 7 ^ b 
^i^^u [4. 4. Q. l'^- f ' ^ 0 ] -3-K^-fe>-^(PgB^j^a^ 

{i:. ^^iU^'-^* (Mn) 1 7, 8 0 0. (Mw) :d5 3 

9 , 2 0 0 T o fco $ ti/> ^m^- (^;^* - 

mm^<D 9 9 %£;Jbd57X^<li ^ tlTV > S ;i ^ ^ H - NMR 121 J; «9 UfCo 
fcf-.i^^il 2 5-endo-fi-end o - i^iJJU:^^^^- ?. - / /V-^^/^^^^l^ h'r 
V^^y^U [4. 4. 0. 1^ ■ ° - 1^ • ^ ° 1 -S-KT^-fe^j^cDli^^m 

5-endo-6-exo - t?:j&/VJ3?^i/- 2 - 7 /V^Vv^^ 1 7 
5-endo-6-endo 2 - ^ /V5^/V^V^ 1 7$P^^V^ 

5 ^ iRH^lcm-^^J^^^tTofc (5-endo-6-endo- 

^^:f};v^^^^^-2~y /v-mjv^^^/'rY'y^y^ ^ [4. 4. o. i^ - ^. i 

.103 _3-_K7*^i^'l±5i^it=5 0/5 0 (^/V/^/V) ) o ^^^XhfzM.-^ 

'^Ol|X4f*14. 8fP (l|X^4 6%) -^th^tLo (jjfy 
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. (Mn) =1 3, 7 0 0. MM^^^f-M. (Mw) =2 4, 3 0 

0 -efeo fCo fcis m^i^^(^^AmS.^itlt. (5-endo-6-endo 
-i;^:^7V33^'=3fiX-2-y>'^Jj</V^i/) [4. 4. 0. l^' * 

^7. 1 o -| _3_|^^^i/) =2 1/7 9 (^/V/^/V) "C. i±Th^)tti± 

(8) ^C*3V^-C. *3j;tJ^R2;657K^|^^^, R«*3<fcTJ«R^j057Km^^ 

it^?>Jl i;P^tJ:UT^^tr#fCo ^ H-NMRS!l^l-J:«9. ^(^^(Dd^s-:^/^ 

jj<^,;y_5_^ hdr^>;{7/P4t^^/Vy^/^-2-y/^;iK/^^:/ (8) i;I*5V^T 
, R^ *3j;tJ^R^ •mimU=i'. R' ^StK^*. R' ;6sy h=3rixS, X:dM^vv 
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(ccMN) 3 o$B^fflv>:^£j^^j*s mmmi tmm\mif^\^-r:. 
9 9 %jeJL_h> (Mw) (4^ y i^^-m^) i s . o o o -e^ 



-a-^ (TCD) 15tl5<b. ^3tM4 -e#fci 5 5 -;«;/l-4^=3f 
^/V^2-//V#/V^V (CCMN) 18. 4§P (^y-r-m^ : TCD/CC 

8 9 . #bnfcW^*fi'^f*:t^m*frm^lt;t*TCD/C CMN= 5 0 

/5 0(^/^/^/0 > (Mw) f*3 4, 4 0 0T'foofc:<. 

^ife^i9 ^h^--^^^nr4. 4. 0. 1 . ^ - °. 1 ^- ^ ° 1Kv^:^-3-^:^ 

m^x^x. mm.^mM\\:m^'^^. -(^^(nxo^^^^^^^ (mw) 

^1ife<gaiO 7-K^->^Pr4. 4. O. 1^ • ^ . 1^ • ^ ° ]K7":;&-3-rc 

^»#:^b-C. 4. 0. 1^ • = . 1^ • ^ M K7^:«;-3 

-rni^ (TCD) 1 ^Uh^ iSiat^^J 5 "^^fc 5 -:*/V4<^v'- 5 -7^ 
^_^l^^^,V^_2-//V7i?/v;!^V (CMCMN) 19. TlHS (^/-^^-IB^ : T 
CD/'CMCMN=5 0/5 0 (^cfV/^fV) ) ^ CC>?ii-^i^^ffiV^fc£;^^:^^ ^ 
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MA^i^^^M. (Mw) ti3 6, 1 0 0-e$>ofco 

XM. #btbfcP#«'^^*:<^mS:^*&4>^» (Mw) 1^6, SOOT'fcofdo 
J^j: < T^^^^ dxJ'tli^^^^-'^^^ ' /v:^^/v;t!i t ^S-^ UTBt 
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0) 

C^4'> RMiQ^^b. R^iQ^fcf^C (=0) R^^^U^ R^fiQ^fct* 
C (=0) R^^^U R^«Q^:rc{iX-C (=0) R^^^-To 

iy/vm^M-To R«:J3j:tJ«R'^*l:v^^c3fe-g•u•r. m^M^^x anii^^ 

fcj^NR' (R* tK^M^. 7k^»*fc«gm^Sr^bTV^-c^>J;v^^^^ 

1 ~ 1 0 (D^'fbTK^S. ^mW(. 1-^10 (DT/i^^^^iy^^^ip. tcl-±m^Wc 1 ~ 1 0 

ytffU R^}55Qoi:#, r3}^c (=0) R«-efe«9. d^oR^fiX- C (= 

O) R^-efc5o R'';eiSQ(D^i:. R2«C (=0) R^ R^«C (=o) 

R^-efe!3. ;d^oR2i:R3i:ih9V^(^i4E{J:S)2>o 

0 0-1, 0 0 0. 0 0 0T-fe'5^^^#i!c^-t-5//l-^/^^->'mWM-a-^o 
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2. ttfiB^ (1) ■vm^ifi^m^m.mmK ^ (2) 




3. MiB^ (1) xm^ti^m^T&h^mK ^ (3) 



(3) 

(^tf'x R\ R\ R^ R'*5J:tJ«mt«|Bi:I^C^9fe^^U. ^: C (=0 
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